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1 

IM^iin 0fiH(13.33.43>*»>t»'C>fc:i»Sit, 3£ 
ti N ffi ft * PMtttf) a- ?S (i 1,31,41) t . 

mso gs(n , 31 , 4D tfmm-t z> %mzn^ tx $m 

tCieffi £ftfefii&<01&[>(18, 48) k BU=e$;<lMl8, 48) lZ% 
Mlfeil$:J^/M19,49) k £^Tt!..Xx-?giS(12,42) 
k^fftfeR^OQ-^gi^tl.*-?. 10 
[ f*S< Jfl 2 ] n-^gp(ll,31)^'HIl5tt(13,33)^4"^ 
t H* ZtltlimUffi}' h ft t o- 9 #tt (14 . 34) k fr 
IED-^^#;0(fi]!Ef*(13.33)«jgffltlS(tA>^itEgS 

hvi^nr^^m^de^jxiiMtt^k £ir 

U *I £5^4X18) M!uiSi@l:gfr(16,36)Xii3$Mtt 

[ ifl^is 3 ] mmmm i6) xii^jstt* (46) <o#«# 

ftki£[*)t< (c*l&$ftfefM(<i>2) SfT^HtfeWCM 
ie*«^f6lk|Bl^^4$:^-tl>VU-y'< H (15,4 20 

5) ) ^HiiieiEi«2ift ( i6) xt±?$@ft ft (46) wjsih fc ism 

5- J) »t TRI t feftfcfl*!B i ta«m - ? . 

[1§*3S4] n-^^(l4)0@^|i(l3)^jaHlcH 

— tfosesKW* (i6) xi±^istt#;^isit *>ftfetts 
mztt%~tmffimtftmz -tft-eft*^ zmmAti 

^CO^E— ^. 30 
[f9#lR6 ] D-^2|s:#:(34)(0|Hlte(*(33)£7)^ig{C/|N 

R^^si^ft 06) tmmmmzmmz ti^mm 

ft . mil B 3 ffm&fenmtoz 3 ffi^JiSE 3 4 ;Kl9a, 19 
b , 19c , 49) B$>Wi . *offiE 3 fiaft 

®3 -f /Wc3«33W»fcSM"J: 3 £flfj£$ftfetlt:£JS 

ltew^-^. 

[|f*«8] D>-^2|s:ft(14,34)*^S*>^>^|,iS 
^^iESitf)*-*. 40 

[00 0 1] 

U 0«M»iSlttWii ! N|XliS 

h^—rnzmr&hvx-bh. 

[0002] 

[ i mmm*-? 1 1 x . @ 1 4 50 



#^¥7-1 07 7 20 

2 

feXT-^^HftfeifSm^-?^ IEEE TRANSACT 
ION ONMAGNETICS (Vol.27, No. 2, March (1991), 2244) 

KKK^fttv^ . 1 « [hHkW 3 "=f -ll^^lS^ 

D-^*#:4c0|2lKtt3<7)jaffltlS»t^ait8flS<7)r , Jtt 
ffi^BMi #: 5 k ,Iil^^«C«tt*5<7)-?-fL-ril(CtRA 
5iX!t8ja«0S^S«#*6kSrfrfS. ttiXr- 
^aS2J4R«tt*5*«n-^**4fci:i)fc|g(rt-4tt 
fflffcttl&I L TS^TO 7 cO± t SttfcriEH $ fife 2 4 ffl 
OJS^8k, £ft&0#k8fc^ftfe3$<9jaj®:M 
)U9a, 9b, 9ck, n-^gClco[allSIS3<7)TJg^ 
Stt4W57atSrt-rs. JIUB3>f;P9a. 9b, 9 
c*i N jli^Lfe3(|c9$4>8£: 17o.y;tU8I(?) 

WC^i^ T v ^ „ mm,? -i )i> 9 b liMSn -f ;p 9 
a i Wl>£ 1 0-f h LXWM.Z1 4)V9 a k 
ft, i)K3^;l-9ci±W3-Y;i/9bJ;0^ta^5-l 
o-f 4, LTBWfcM )V 9 at ftttfc&MlS . 
[0003] D-^g|51W|BIlEtt3<OTffi5rX-f-^a? 
2 OittS 7 a tcJfA L . 6 £tt?KB£JaTfc)fr 

aifS, itf)ttJBf, 5tfXT-^gB2Wijfig3^;l-9 

a, 9b, 9 c izth^hm-xmzmffimmz&ix 

2 4M<F>®.'b8lZfflM&%£.2it&t. Zcomtrnfmrn. 

l> . £1 -f ;U 9 a- 9 c U T V ^feiIS£«S[ 
$■ k . ^«»*6 <0*A«at J; 0 a- ^SP 1 ct)^ 
Htt*5tEW%4t&. <XtlUS3^ )V9 a~9 c 
tCffttSStta^^. dcOk^|5]-^T(6l^LTV^fe 

3 ifflWlM 3 -f /UCO o *> 1 fi« 3 -f ^ ^ ISffi<7) 2 mco 3 

3 3 >f mz m-tfiwmffiMMZtii Ufe*#fc liii 

o fcsu w =5rfflE«*«a4:*(c4 1 % i we* t 

6 t ± •) 4 1 felKiSli* 5 Ofttt k <7>jf1) iz 

J: "3 , n-^S? 1 {iOlstt 3 £4>4>£ 

[0004] 

%<t>WM'b8<7)±mx')mi : -ixi±\ l \ mmmco 
w&.<sfk^mzmmx'%tc\\ mzn-f&nw&tx 
T-?u<nm®k<nftM < a-9Uv>mmmjiX'h& 

tztb. a-^gPSrXr-^(OT*-tiS(tSk. S^t: 

J; •) o- 9 mix t- m k MR IX L £ 0 womtfh 
ofe. 
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[0005] ^wmmn, ^-^^(oushjm^ 

[00 06] 

HI XliH 1 3 tc^t 4 a l 

0, 4 0J±Br^ff^Sr^rrsfq««con-^Sl 1, 
4 lixf— *S51 2. 42h£fii;i& 0 n-*Sl 

1, 4 Utt0>*PMz®tiMl 3. 4 3*>TSPi3fU 
TO^*^tE^W£Jl^SS^#: 1 6XJ«SJIift4 
6£#U jSmS*l 6X«*BStttt4 6 0)3135** Nffi 
X(iS»;:i D^K$ii36»oatB*«SS6X{iNfitc«ffi 
5*1*. *t-*S81 2, 4 2(in-^gpi l , 4 1^ 

8, 4 8fci<lfetf[W^18 l 4 8fc*35*lfclB3>f 
;H9, 4 9fc *»»0n-*»l 1X«4 

1 £fl|jftt&®t«fla 6Xtt3M5ttflc4 314. 
ffl#NgXU;SSfc4 9*«§fi>o-e <9«Hi*sffiX 

« N S ft I) fcft t , ^ < 1 1 fi»**4 m m T 

tilHlEWil 30+'WcH»Sfi^H^**^*S o- 
^*#14ti<0o-^*ftl4<0EWE«il 3<?)jgfflfc 

mWcom^ 1 8 1 6amfrhWtfctt\ft I 

[0007] srafri 6Ximm&W4 w^wftfo 

CfcjMffiU*. iixiiyuy-f Hi 5XJi4 5fc4») 

tzthXhh, £W£k*H**ftl6£fWll/CB2ft 
Wa3tJ:i3ftftWfcRi!Bt*. 02 (a) fc*t4 3 
^^t 0 y±y)Rl^fim^#: 1 6^±ffitH2 ( b ) 
t^4^«C— S^lB(lDt&(tT2o«0»3 i 3 00 
Oe(7);MK2 1 ( 2l£g£, fi*#ttl 6£*-$ 
t&fc. jtW»*l 6tot«*l 6a*«*t, H2 
( c ) £^1\fc ^ fc«52 1,21 £l&Vvc£,St^fa 

1 6<7)v>±)tmmzk mmmftimnmm&i 6 a 
\z\mmjjmzi 5ooe<7)m$i<$>\i$Lth<, 

r&]t3M^l§^200Oe^K^O2^4t* o 132 
( d ) (i^S^ft: 1 6 <n^WM 1 6 a t *0>P*O#*« 



(3) #fflFP7-l 07720 

4 

-fSo S3 (a) ^-fct^tcr^s^ietiKfir 

a»*ffifcWtfca, 133(b) (c*tJ:5fc:aPB 
2 2SI»<f:.H3 (c) (Sft*4 3fc*»««16b 

4-3K&&, 
[0008] 

10 [ffffl ] H 1 fc*ttt«»* 1 6 £HWift««Tfc»« 
coffin 1 8 ^TtH-^mc^aEWS^S-frSfc, H7 

( a ) avH7 ( b ) itZTFtx o £z<owMiz± oem 
6coTm^mmmz[mM^i^t'y±^ti 

i tc^-rv y h i 5 tc <t o <r cr)mi<s>2 %rit>ffii~ 

20 tt**-B*Wtea>Wl»* 128 ( a ) RX/m9 ( b ) K 
**4 3 tamo 2 jftTO L , Sm^* 1 6 ^Tffia* 
tl±SStS*i^*«ty±«)SnS4 3fc=S:S. {jcfcft 
ft^n^f/H 9t«8SS:8S^fcK4 0. MtKim 

m<vm>b 18^3 ofgisfc l , 3 m<^m^ i rn ^ 
s. ccoiH]e»«tjes;«fti 6(7)t a y±y)§n^ffim 

[0009] Mnmfk 1 6 £04 fc*t 
30 fitfii(4\ 12 9 t^t" 4 3 1 6 <7)S»C0*@ 

jjmz^xmi<&3tfffl®BZffim-mtib*i>, m 
mmfoi enfwmcoffiftiz&immmmmmm 

tyMztkt, zwmmzimmmmzmmitzmi<3>i 

SrRJRI-S^tiAOa^V^ H9tfcV^T. 16b 

*\ H4t*rF-^y«<?5iB«#*i 6Srfflv^{f s 

40 j^w^am<?)iins:e«-c# s »«3-f ^ 1 9^a 

*t4 Otim#ftl 6^t*t 0 y±^?n^B^tW 
^1^*1 6c?)i^t 0 y±^m^^ 

t. mmm^mmmtimm^tLxmm 
i\ z cvmrn^t m>bt i±a^c4 buss t« t t/? 

l&x-r-^SKl 2^T*{cEBLTt>o-^Sl ltt 
SSTL&v^ iftfciOEMEUfcl 3 *Bra^)*Wfc«!IK 
^RJtiik*^*, 3b*oEME*13A»6liBE*tBl 
50 ffii-; fc#"CS ^113 tSrf^-^ 4 0 til 
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;U4 9 tM&rM^l 9 fc|SiatllB6taL"C»t4 8 
^TfcH-*rtl(7)W»^»*S*-6t % «T<7)l8i§tJ:9 
3$»ttft4 63WBPBk*oTa«tt*4 6tfOTB8^^« 
»CSSllR*££t4. ,I^h^5featt#:4 6cOTffi^ 

*OWIH^MIB*k:(i*ttB« k »*ftfc»o* 2 e 

VVJA F4 5tJ:5.IC9JB2BtS£JTfc 

iWIJ^WfcWmii, »«tt*4 6*>Tffl*4h 

[OOIO] 

[HJSCT1 &t, *f6W<soHJ8«S:HffifcS^v^TPL 

xummmtki 6(na*b a y±^«r^YBa 2 cu 3 o 

$ttft "C* ft 7/1^ S - ^ A 3j» fc^r & d - ^ 

1 4 #11*3*14 . mm$fa 1 6l±Jfg*«0 . 05m- 
0.2m, W£: rtS:J*#=l : 0. 5-0. 7 : 
0. 08-0. 12^)tS?-W, 

E»#fclin-:?#ft 1 4 k R A 1 

7U-A14atJ:9u-*ail l*s««§<i5 0 
[00 1 1 ] n-?m l^TJCIiXf-^ail 2# 
SHSiiS, xf-^il 2<±a£k£&H«l 7k. 

£<Z)R«1 7t7)+^iftJt^nfc«S2 3k. «K23 

^HHfciSttfeiifc2 4ffloaita 8k. dft^fi&fr 

18fc***fi3tJi([«Er2>f/H 9k£*Tf&, PH5U 7(7) 

JBHWcttKffJLl 7 art*. i3t-e^t<lin*«coia 

9l7b^n-PtliSft^*li. «fg2 3t(iD-*8B 

fcHHEMl 3{iEHE'fSA\ ^7 } J >^2 3 afciStf-S 
itfcJ:9. llB»13<aJ:0nStfcH«-4J:5t4 
£ . 2 4 Mcot&'b 1 8 te<K$ttttrt> t & 0 . ^€^<* 1 

ft* WtlijHWJKfc 1 6<7)^Jtl*ma 8<7)*W3 

t. 4fcW^i6^rt«tf»txi8^rt«fc:*ii^ 
ftfflft^&J:3tffiB$iil>. 89* 1 8 lzm>ti& M 

M9a, 1 9bftVl 9 c fcj; "JflllftJttii. rM/P 
1 9 a « 2 4 ffl^ttCtf) 3 *> 2 fflfc & t 8#!Dfi&&fc^ 

3>f;H9bto>f;H9aSi 
vvtSfrfrJ; 0 1 o*$% Lfc8ffl<0»t(c^*l*fl*R[II 
n-fyn 9 cJi3>f/n 9 b£S^fcfifr&J; 0 
St 1 o-f Uc 8*0*)»|>t* ft*7t£»EISrttfL 
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6 

HlftWaStS-f i3t, u-^gpi loBEtt 
13£Mg23t#AU HIie»l 3<OTStn«17 
sofflgn 7bt*^Stf6, "ft.tJtO««**16li 
»0 1 8 k flfeW«H**rr* A 3 fc*4 . 

^7l/-Al 4aC0>hffltHH**{tTy^y>f HI 
5*«iKt&*U. H5CttV^y>f Kl 5li«B&LT#> 

[ 0 0 1 2 ] <! <7) i a *»jfeajB«3*£-* 1 0 £0H 

#*i 6co»ia*iaTfcj«Pt4. pui*. Hits 

10 -r7WA14ak)B«SW*16ka-^**14T« 

U ^T^»ta8tH6t5cfi3t»«S:^§ 
t^fctfyitf^tf 6. 07 ( a ) R.V ( b ) fcjRf 

*t75ooe«aa*i3&«5fct-rs-*. fiss*i 

6 ^TfB^«O^O^MtU«tt^M k®[*J# t 
2 0 0Oe^O2*M«o Hlt^f 

tj:>9> £RtjB«$frl 6<0TffittVik^£ivO^ 
6J^<^«»*^#a^ttJftS«8ittia8 (a) & 
If (b) t*f-J:'3fcsSr6 # 

[00 13]»:v^T\ nA)V\ 9a— 1 9cti£LT^ 
fciSaESiS^-ej^ftS. 3>f;H 9a-l 9 ct3?B3E 

ava^s i , «*3R<o 2 4 mvmfo 1 8 1 0^^^ 

30 1 9 wiBBaV4HMo^*»t*3&» 9« < t ifeft 
t, ffiSWtcD-^gpi i^r-^*i2*fe±^rt 

[00 14 ] HI 0^±S5t2 4ffi|^»C^9^9ffl^) 
B&iM 8 a— 1 8 i k 4H&tfc*3Wifc3>f ;U 19a. 
19b^l9c5:Sf ft ffi»LfcJ;3t3>Ol/l 9 a 
I»tl8a. 18dftt)fl8gt«**., 3jiH9 
b tef&O 1 8 b . 18e2KXl8ht**»n. 3>f/H 
9ctiJ8^l8c s 1 8 f &t/l 8 i t%Wlft. r?>f 
40 ;H 9at«i3ffixSE«SS^3^U-ffl*\ ^;H9 

b tii v-ffl^. =7-r ;^ 1 9 c tttw-ffl^-tft-efta 

fL&, U-ffl. V-*BaiAV-ffl(i5l^tl 2 0*(iffl 
SrMti'S. 01 Oco^fifecoa-YyH 9a— 1 9cS 
UTS^l 8 a-1 8 i C0TWZ&Ztl^<7)Zl j fVRtm 
'tt J: o T * t S ffi^co ^ A t ^ - h S: tt'Dtd^JE $ 

ass*. j:c«{iffi^taa*ftL-m^"f. ^co^^f 

A^a— (a) liHl 1 (a) t, : &B (b) 

ttHl 1 (b) t-fix«x»Et*&. 

50 [0015108(a) ^ffim^i {^$fL5®««* 
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bu^hs ( b ) t^tirawfki 6<dtm^#$& 

(a) 9a#*)MlS«'i>l 8a, 18 

d, 1 8gfclSffi#£t&fc<R56T6fc, 9b 
#$jMl&B'frl8b f 18 e, 18hSto^H9 
c#«j&*i6S&&1 8c, 18f, 18iJiNffifc& 
ft-oT. Hi 1 (a) <D#m&±W/bl 8a, 18 

(Hi i (a) ^i8»*9Jarfla8 ( b ) mi) £± 

W^WtlSb, 18c, 18e, 18f, 

18h&tfl8 i fc*tmt6««*ttl 6fcll^* (H 
1 1 (a) ^W^EP^I28 (b)#88) ££t£o 
BSBIWlEafc J: 0 s ill ( b ) fc*Ta>fyH 

9 c jMffcWl4»fr 18c, 1 8 f f 1 8 i fcNfitf«£ 
*flJa>FcO«^SS3&«4tSk, Bill (b) fc 
St^MtlSc, 18 f, 18i kClfi^fctfl*] 
-tSiB«S»*16fcUi^J (01 1 (b) «0BSR^6P) 

* (HI 1 (b) cr)9m^®) mi 0<Dfft 

P commit ioiz, «Blo8)atkt>t5l**4t 
S»fr<0fiBA<5SMt;-tSfcft, 011 ( b ) fcijcf i a 

0 0 r p m coUHfe^r El^fS . 
[0016] <5Qfc« 2 >&4>^£ 9 MiZ IfzWY 

fc. I^fi^^-^WIIJtCTlfcitLTl^tflSBJai* 
jRTEH6»*«»2. 6fgi»Lfc, 
[0017] <Htt«3 4 8flfc LfcfiW 

fc . £ totf®** - * M&MH 1 kJtLTlw) t«« J8R 

[0018] <mmm4>mi 2(,z^tv-?33 n 
m^tzwu±mm\i tH-o^f— (BRtt-f) 

£fl§wc. WIWltHWi:LTn-^*3 1tBIK8 
€fc 0 dtf>n-?§53 lwntR^U"^**3 4k«I 
<7) a- * fc WfcS«t *ifc«Wt 7 W A 3 4 a 

3 Hh*.6> £^0K1ifit»#3 6{i^hn«Ettfc»« 
D-^*#3 4^*ll3 3^HHfcftJtfc*ifc8fl 
^n^@iffi?L3 4btcf*i^fiTS»^>3i*n&, ^ 
ItWl^h'-^VftfiOiBeitlciekM^T, o-7 

**3 4^*Wtt^^«/X*^^tL/t3t4f>. 

d-^»3 l*fflV^JW»^-^lill«^JkJtLTH 

[ooi9] <mmms>mi sizm? xoiz^ mm 
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l Ctt»fflt*4 6tt^M3^«>A7x5-f MSrF 

eizOis) 4>&fc9PJ*iR£*rf. $«1t#4 6ttWl 

#0. 0 5m— 0. 2m s fl-g: «& = 1:0. 0 8- 
1:0.1 2<7)^tS2r*1-^o £<^«tt*4 6?)+'fr 
fci±0M4 3^gW£tu 9M8tt#4 6fliMM«Hc 
ttSQfcWi kRia^yuy>f K4 5*«3fc»tt#4 6kW 

B£*ltT»ttfeJi6. EBS*4 3tf)T*in*Rfc» 
f&Ztil. H^4 3a^«tt#4 6fcJ:0n-^* 

10 4 2#«M£ixl>o Xr- ^354 2fct»&4 8?)lg£M 

tih. mwvte. ^T^«4 2co#»#asaiswii 
co&ttmz 3 o tjniT^i-o bhm 8(c**>ft*»» 

3>f;H9ll 3ffi3EflK«SS*8S*4J:9KSS»ff>Ilk 

[0 0 20] ^id&fiJ£^-:?4 0Tte. 3iB8tt 
*4 6 *BMW*6lTtJWW-4 - 1%< s *f BMSE3 
4;U4 9UM:M;H 9kR«^SE?r8SLmt4 
8*f fc3-*|fti^a*Sr«^$**k. iI<o«*fcJ: 

aatH7 (a) fc*Lfc««<Pifcafl?t4flB6t4 

«Kfc{i#«ii^ki»*rp|fca7 (a) t^LfcfflBfco* 

^ 1 9 k|3HHto<a*a^:tfs o-^SK4 1 ii:^4 0 0 
[ 0 0 2 1 ] «:t>, ±E»CU«l»*i: U, YBa 

jR (WitfB i -Sr-Ca-Cu-O) X«T 1 ^ 
(Tl-Ba-Sr-Ca-Cu-O) C0j@^»*"Cfc 

i<?)<l«|ft{iH-^7tttRBi?>-r, Hi 
40 y * k 'cO^^tt^^ffiJtS^Jg^^Xa^^Srfflv ^ § 

atti^ ^ mmft<n$imzr>\ . mm 
?i±u-*$cQ±mzmfomm*ftttzff. a-?M<n 

TRWiiKLitiK set, ±im?&m&# 

riaffi, Sm-Co«5, Nd-Fe-Blffi, 
A'y^A7x7-f Wi*W7x7^( h (Fe 3 0 4 ) 

WTtJ:v\ i^«tt*tH4t*tJ;5tP^y 
50 tttJBftt, i<0H-^y*^aiKtt*tWl*]-rSJ:3 
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[00 22] 

014fc^Ud£*Ok«£Jt'<.Ts ^\:>±tbmk 

ttzmmmmmzmx-th'mhtcw o- 
mk7\s-j±mmwMiztfe&m*m^h.i l f. 

o - 9 gflcoMl: £ Wk<F> i> <F> i 0 ft 5 5 %3g«T'£ & . 

? 3t xf— fzwissfflmzmmcoz^mfit^ 
vmzt&ztiz£>o. mmco^tffucowK^w^ 

U fr^W&(OfcmiiWlX±mz®l$attfat-fZ> 
ZttfXZl. 

[mil =e- ? o^mmmm . 20 
(c> *&mit:iaffm#:<mffls. 

[03] (a) 02 (c ) nl^WtoMfflifobltfa 

( c ) zcomn&fcco%m±m(omM*7xtffl. 30 

[05] *eon-^95a^T-^a5*ffl^rfc«S 



^¥7-1 0 77 20 

1 0 

0„ 

[06 ] %<nn-?&<7ffl%mfo<nw^wmm:7Ft 

MSB. 

[07] ( a ) -t<Oj@tt#«cTfflt*tWca***»»tfc 
fc S^tJTFfficO&JK 2:*-t0. 

(b) -€-<0i@^|*TfflW6tJK««*Wfct#^« 
<l>fc ^ 4 t jfrt<Sftt« III. 

[08] ( a ) 0 7 comWSftVMWifa tm\ft£ K£ 

[09] ^Ofi«9»<o®Rfc3ttJtfi8S&S1-0. 
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